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A hybrid approach using a composite endovascular
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We report the use of a unique hybrid technique to treat a patient with a painful aneurysm extending both above and below
the inguinal ligament. The patient was at high surgical risk, and endovascular treatment was not possible due to the
absence of an appropriate vascular access site. Under local anesthesia, this aneurysm was treated using both a stent graft
and a traditional Dacron graft for the iliac and femoral portions, respectively. Simultaneously, a popliteal aneurysm was
treated endovascularly through a jump graft, which was used to bypass a short occlusion at the origin of the superficial
femoral artery. Hybrid techniques can be an alternative approach in high-risk patients where endovascular procedures
cannot be applied. (J Vasc Surg 2008;48:461-4.)Open surgical intervention is still considered the treat-
ment of choice for symptomatic iliac aneurysms.1 An ex-
ception to this is the high-risk symptomatic patient, with
appropriate anatomy, for whom the endovascular approach
has recently been offered as a first-line treatment.2 Open
surgery is still the treatment of choice for femoral aneu-
rysms, mainly because of poor midterm results for stent
graft patency.3 In contrast, endografts for popliteal aneu-
rysm repair is increasing, with recent data showing encour-
aging results.4,5
We present the case of a high-risk patient with two
aneurysms in the right lower limb: a symptomatic common
femoral artery aneurysm (CFAA), with significant proximal
extension above the inguinal ligament, and an asymptom-
atic popliteal. The patient had to be treated on an emer-
gency basis due to an impending rupture of the extended
CFAA (ECFAA). In this report we describe our decision-
making process for the proper management of the ECFAA
in the light of the recent literature that describes contrast-
ing approaches for aneurysms above and below the inguinal
ligament. A combined endovascular and open surgical ap-
proach (hybrid technique) was proposed as a feasible alter-
native to traditional methods to avoid a more invasive
approach.
CASE REPORT
Patient. A 57-year-old man presented at our institution for
emergency management of a known ECFAA, which became symp-
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doi:10.1016/j.jvs.2008.03.027tomatic on the day of his admission. The physical examination
showed he was hemodynamically stable, with a painful, large,
pulsatile, right groin swelling. Peripheral pedal pulses were non-
palpable, and the ankle-brachial index (ABI) of the limb was 0.42.
The patient was an ex-smoker with major comorbidities, including
stage III chronic obstructive pulmonary disease6 (recent forced
expiratory volume in 1 second, 45%), medically controlled hyperten-
sion, and severe coronary heart disease (New York Heart Association
functional class III7 and left ventricular ejection fraction, 35%).
The patient had undergone aortocoronary bypass grafting 3
months before and an aortic reconstruction for a symptomatic thora-
coabdominal type IV aneurysm 2 months before. The ECFAA was
initially diagnosed along with the thoracoabdominal aneurysm in
another vascular center, at which time it was asymptomatic. It was
considered too dangerous to treat both conditions simultaneously.
A second myocardial infarction occurred 20 days before his
admission to our center, and intravenous thrombolysis was per-
formed. The patient then underwent a coronary angiography,
revealing further deterioration of left ventricular function, good
patency of all grafts of the left coronary artery, and small coronary
lesions (1 mm) to the peripheral segment of the right coronary
artery that which were not amenable to any intervention. While he
was taking medication to effect an improvement in his cardiorespi-
ratory status, the ECFAA became symptomatic, and the patient
came to our department. The patient also had peripheral arterial
occlusive disease (Rutherford category 3).8
Procedure. An ultrasound scan of the groin and popliteal
regions showed a 60-mm ECFAA and a 40-mm popliteal aneu-
rysm. The patient was hemodynamically stable, and a computed
tomography scan did not reveal an ECFAA rupture. The subse-
quent digital subtraction arteriography (DSA) revealed that CFAA
extended above the inguinal ligament (Fig 1). The pubis symphysis
and anterior superior iliac crest were used as bony landmarks to
identify the course of the inguinal ligament (Fig 1). The DSA
showed a long proximal landing zone up to the origin of the
internal iliac artery and the absence of the distal landing zone
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The DSA also showed the detailed anatomy of the aortic bifurca-
tion, the occlusion of the origin of the superficial femoral artery
(SFA), and the characteristics of the popliteal aneurysm.
A vertical femoral incision was performed under local anesthe-
sia, exposing the femoral portion of the aneurysm below the
inguinal ligament, its peripheral neck, and the superficial and deep
femoral arteries. Heparin (5000 IU) was given intravenously be-
fore the endovascular procedure was started. A retrograde punc-
ture was performed, under direct vision, in the distal portion of the
aneurysm just proximal to the origin of the SFA, in front of a
palpable calcified plaque that was responsible for the occlusion of
the SFA origin.
Under the guidance of an x-ray image intensifier (Philips
BV300, mobile C-arm, Philips Healthcare, Andover, Mass), two
9-mm stent grafts (Fluency, Bard, Murray Hill, NJ) were inserted
into the ECFAA, one overlapped the other. The first stent graft
(9  80 mm) was anchored to the external iliac artery. The lower
part of the second stent graft (9  60 mm) extended below the
inguinal ligament without being embedded anywhere and was thus
freely mobile within the aneurysm. A balloon catheter was inserted
Fig 1. Preoperative angiography shows the extended co
and (B) with bony landmarks (arrows denote the proxi
ligament is defined by a straight dashed line from the pu
Fig 2. A, Intraoperative photograph shows the extende
second endograft after the femoral part of the aneurysm
occlude the proximal part of the first stent graft and
constructed between the distal part of the Dacron graft an
part of the jump graft and the superficial femoral arteryto occlude the proximal part of the upper stent graft and achievevascular control. The femoral aneurysm was opened with a vertical
incision, and the distal part of the second stent graft was revealed
(Fig 2, A).
An endograft-to-graft anastomosis was constructed by creat-
ing a suture line between the expanded polytetrafluoroethylene
part of the second stent graft and the upper portion of an 8-mm
Dacron graft. The bare metal nitinol stent of the distal end of the
second stent graft was left intact and was introduced into the
Dacron graft, extending beyond the suture line. Reinforcement of
the endograft-to-graft anastomosis with the aneurysmal sac was
performed to avoid an anastomotic leak. The distal part of the
Dacron graft was anastomosed end-to-end to the deep femoral
artery (Fig 2, B). In addition, an 8-mm Dacron jump graft was
placed from theDacron graft to the SFA, peripheral to its occlusion
(Fig 2, B). Finally, two endografts (Fluency, Bard, 8 mm) were
inserted into the popliteal aneurysm, one overlapping the other,
with an antegrade puncture through the second Dacron graft.
Postoperative angiography demonstrated primary technical suc-
cess, with exclusion of the aneurysms and no endoleak (Fig 3).
After the operation, pedal pulses became palpable and the ABI
increased to 0.85. No morbidity was observed, and the patient was
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patient had no intermittent claudication or deterioration in ABI
and no complication requiring further intervention. The ultra-
sonographic evaluation has demonstrated all grafts and endografts
are patent, without any sign of anastomotic leak or endoleak.
DISCUSSION
The main problem in treating our patient was the
management of an aneurysm that extended both above and
below the inguinal ligament. A possible solution could have
been a standard open repair with a separate retroperitoneal
incision for dissection and control of the external iliac
artery.9 This would have resulted in greater surgical trauma,
however, and would also have necessitated epidural anes-
thesia, which is more invasive than local anesthesia.
Alternative procedures could have been (1) the division
of the inguinal ligament with further dissection of the distal
external iliac artery above the proximal neck of the aneu-
rysm or (2) dissection up to the neck of the aneurysm and
the use of a balloon occlusion for proximal control. These
open techniques could also be performed under local anes-
thesia, but they are characterized by greater surgical trauma
compared with the method under discussion. To avoid
dissection of the external iliac artery and to simplify proxi-
Fig 3. Postoperative angiography of the extended common fem-
oral artery aneurysm demonstrates primary technical success with
exclusion of the aneurysm and no endoleak.mal control, a minimal procedure was chosen that involvedlimited dissection up to the level of the inguinal ligament
and could be performed under local anesthetic.
Even though endovascular and open techniques for
treatment of iliac aneurysms both have very low rates of
morbidity and mortality, the endovascular approach has
better intraoperative and early postoperative outcomes. It
can therefore be offered as a first-line treatment for these
aneurysms.10 The advantages of the endovascular method
are more obvious in high-risk patients. Other studies have
shown good results in endovascular treatment of isolated
aneurysms of the iliac artery, even in symptomatic patients,
provided that they have appropriate anatomy.2,11 Our pa-
tient had a suitable proximal neck (sufficiently long seg-
ment of healthy artery, without significant iliac tortuosity
and far from the origin of the internal iliac artery) that could
ensure a safe landing zone. These studies also report mini-
mal mortality, minimal morbidity, and 100% immediate
success. According to the literature, the preferred approach
for patient with an aneurysm limited above the inguinal
ligament would be the endovascular one.
On the other hand, for aneurysms extending below the
inguinal ligament, even if endoluminal graft stenting is a
feasible alternative to conventional bypass graft surgery,
endovascular repair cannot be justified as a treatment of
choice because of poor midterm results.3 It seems that
continuous flexion and extension of the hip leads to kinking
of the stent graft and increases the risk of myointimal
hyperplasia and subsequent occlusion.3 Furthermore, open
surgery has the advantage of preservation of the deep
femoral artery, which serves as valuable alternative collateral
when the SFA is severely diseased or occluded.8
Another problem with endovascular treatment of fem-
oral aneurysms is the difficulty in finding a proper access
point.8 In our patient the ipsilateral aneurysmatic femoral
and popliteal access sites had to be excluded. A contralateral
approach was also rejected because of the danger inherent
in transferring a stent graft through the aortoiliac junction
owing to the presence of the thoracoabdominal graft. The
idea of an upper extremity arterial cannulation was also
rejected, owing to the long distance of the arterial access
point from the target lesion. The SFA could have been a
good access choice both for the ECFAA and popliteal
aneurysms; however, its occlusion required that we search
for a new alternative.
The endograft anastomosis, reinforced by the aneurysmal
sac and using a continuous 6-0 polypropylene suturing tech-
nique, seems to be safe. To the best of our knowledge, this is
the first case report describing an anastomosis between an
endograft and a graft. Placement of sutures between an en-
dograft and the aorta has been described in a laparoscopic-
assisted hybrid technique for renal revascularization.12
Central control of the ECFAA was achieved using an
endovascular balloon and not by iliac clamps, thus manag-
ing to avoid a more extensive procedure.13 Placement of an
endovascular balloon makes the construction of an anasto-
mosis more difficult but still feasible by using the parachute
suturing technique.
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above and below the inguinal ligament can also be man-
aged successfully with the combined endovascular and
open surgical approach described here.
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